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Abstract

Introduction: Type 2 diabetes is a multifactorial disease whose hyperglycemia is linked to a reduction in insulin secretion and
insulin sensitivity, combined with lipid metabolism disorders. Management of the disease requires not only exploration of
carbohydrate metabolism, but also measurement of certain lipid parameters. Materials and Methods: This study was carried
out in 100 patients with type 2 diabetes. In these patients, venous blood samples were taken after a minimum 12 hours fast.
Parameters such as insulin, fasting blood glucose, total cholesterol, HDL-cholesterol, LDL-cholesterol and triglycerides (TG)
were measured using the ARCHITECT plus Ci4100 automated system. Results: The mean age of patients was 55.1 + 12.1 years;
43 patients were aged under 55 and 57 patients were aged 55 or over, respectively 43.% and 57%. We noted 61 women and
39 men, or 61% and 39% respectively, with a sex ratio 0.63. The results also showed that 75% of patients had an insulin level
< 11mUl/l and 25% a level 2 11 mUI/I. Some of the patients had total hypercholesterolemia, hyperLDLaemia, hypoHDLaemia,
hypertriglyceridemia with percentages of 90, 67, 95 and 22 respectively. A statistically significant negative correlation
between insulin and blood glucose was found (p-value < 0.05). On the other hand, the correlation between insulin and lipid
parameters was not statistically significant. Conclusion: Our study shows that insulin resistance plays an important role in

the pathophysiology of dyslipidemia in type 2 diabetes.
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Lipid abnormalities are frequent and particular in type 2 diabetic patients [1]. Indeed, diabetic patients are immediately
considered to be at high cardiovascular risk, and dyslipidemia is one of the main risk factors for this disease [2]
dyslipidemia plays an important role in mortality, hence the importance of treating it and managing other associated

cardiovascular risk factors [3].

Type 2 diabetes in its "common" form is a multifactorial disease. Hyperglycemia is due to reduced glucose uptake and
excessive hepatic glucose production, linked to reduced insulin secretion and insulin sensitivity [4]. Insulin disorders
(insulin resistance and "relative" insulin deficiency) appear to play a major role in changes in lipid metabolism. The

abnormalities observed are both quantitative and qualitative [5].

From a quantitative point of view, in type 2 diabetes, we often find an increase in triglycerides accompanied by a
decrease in HDL cholesterol, without frank total hypercholesterolemia. Qualitative abnormalities generally affect large
VLDL. LDL and HDL are enriched in triglycerides, and LDL also undergoes oxidation. In this specific case of diabetes,
glycation of apolipoproteins contributes to the qualitative change in lipoproteins [6]. In view of this disturbance in lipid
metabolism, we felt it necessary to carry out this study, the general aim of which was to evaluate insulin concentrations,

fasting glycemia, total cholesterol, LDL-cholesterol, HDL-cholesterol and triglycerides in type 2 diabetics.

This is a prospective study of 100 type 2 diabetics. In these patients, venous blood samples were taken after a minimum
12 hours fast. Parameters such as insulin, fasting blood glucose, total cholesterol, HDL-cholesterol, LDL-cholesterol and

triglycerides were measured using the ARCHITECT plus Ci4100 automated system.

The reference values retained for these parameters are for insulin < 11mUI/I; fasting blood glucose 0.70 to 1.10 g/,
total cholesterol 1.2 to 2 g/1; HDL-cholesterol > 0.4g/l; LDL-cholesterol < 1.3 g/I; and triglycerides 0.4 to 1.2 g/1. A
computer database was created using Microsoft Office 2016 Excel software from patient records. Statistical analysis
was performed using R studio 4.1.2 software. For qualitative variables, results were expressed as headcounts and
percentages, and for quantitative variables, results were expressed as means plus or minus standard deviation or
according to distribution. Results are considered statistically significant if the p coefficient is less than 0.05. The

PEARSON R is used to study correlations.

The mean age of the population was 55.1 + 12.1; 43 patients were aged under 55 and 57 patients were aged 55 or over,
or 43% and 57% respectively. Out of a total of 100 patients, we have 61 women and 39 men or 61% and 39%

respectively, with a sex ratio of 0.63.
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Table I shows the characteristics of the parameters.

Table I: Means and Standard Deviations of Biological Parameters.

Parameters Mean * standard deviation Reference values
INSULIN (mUI/ 1) 8,0+5,2 <11
GLYCEMIA (g/1) 1,7+0,9 fasting blood glucose: Adult: 0.70 -

1.1
Children: 0.5to 1.1

LDL-cholesterol (g/1) 8,0+5,2 <1,6
Triglycerides (g/1) 1,4+0,4 <1,5
Total Cholesterol (g/1) 1,4+0,4 <2
HDL- cholesterol (g/1) 2,7%0,6 >0,4

In our study 75% have an insulin level < 11mUI/l and 25% a level = 11 mUI/1.

Table 2: Population Distribution by Insulin Class.

Insulin class Percentage (%)
<11 75
=11 25

The results showed patients with total hypercholesterolemia, hyperLDLaemia, hypoHDLaemia, hypertriglyceridemia
with percentages of 90, 67, 95 and 22 respectively compared to the total population.
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Fig. 1. Distribution of the population according to dyslipidemia.
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A statistically significant relationship between insulin and blood glucose (p-value < 0.05) with a negative correlation;

was found.
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Fig. 2. Correlation curve between insulin and blood glucose levels.

No statistically significant relationship between insulin and total cholesterol (p-value > 0.05).
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Fig. 3. Correlation curve between insulin and hypercholesterolemia.

Similarly, we found no statistically significant link between insulin and hyperLDLemia (p-value > 0.05).
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Fig. 4. Correlation curve between insulin and hyperLDLaemia.
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No statistically significant association between insulin and hypertriglyceridemia (p-value >0.05).
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Fig. 5. Correlation curve between insulin and hypertriglyceridemia.

As for hypoHDLaemia, there was no statistically significant link with insulin (p value > 0.05).
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Fig. 6. Correlation curve between insulin and hypoHDLaemia.

4. Discussion
Type 2 diabetes is a complex and heterogeneous progressive disease. It is characterized by high insulin resistance and
a progressive decline in insulin secretion [7]. The association between insulin resistance and/or insulin secretion and
anthropometric and metabolic parameters has been suggested by several authors [8]. It is with this in mind that we

propose to carry out this study.

The risk of developing diabetes increases with age, and nowadays the age group most affected is the 40 to 59 age group
[9]. Today, with our changing lifestyles (sedentary lifestyle) and eating habits, the incidence of type 2 diabetes is

increasing in the younger population.

In our study, the average age was 55.1 + 12.1 years. The most represented age group was 55 or over, or 57%. Our results

concur with those of DOUMBIA, who found 61.7% for an age range of 50 to 65 years, with an average of 57.8 + 10 years.
5
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[10]. The results found in our study are superior to those of Maiga [11] found 50% for an age range of 45 to 59 years,

or an average age of 48 years, and Cissé et al, who found an age range of 40 to 59 years, or 40.07%.

These results could be explained by the difference in age class: As age increases, so does the risk of type 2 diabetes. The

correlation between age, dyslipidemia and diabetes has been confirmed by several authors [12].

Type 2 diabetes used to be mistakenly considered a disease of the elderly. Today, with changes in lifestyle (sedentary
lifestyle) and eating habits, it is increasingly found in the younger population. We found a female predominance of type
2 diabetics, 61% versus 39% of men, with a sex ratio of 0.63. This result is close to that of Maiga A. and al [11] who
found 67.6% for females, and that of Cissé with 58.6% [13]. This female predominance is confirmed by many American
and European series and could be explained by a sedentary lifestyle, inactivity and hormonal influence. However, other
studies, such as that by AMELLOUK SARA, have found a male predominance, with 57% men versus 43% women [14].

Dyslipidemias were found with 90% hypercholesterolemia, 35% hyperLDLaemia, 14% hypertriglyceridemia and 7%
hypoHDLaemia. These percentages are higher than those of Cissé, who found hyperLDLaemia to be the most frequent
dyslipidemia (31.19%), closely followed by hypercholesterolemia (30.89%). This predominance of hyperLDLaemia has

also been reported in the work of Seck and Erem and al [15].

Regression analysis shows that insulin levels are obviously linked to blood glucose levels. Fasting serum insulin was
negatively correlated with blood glucose in type 2 diabetic patients (r = -0.28; p = 0.004). This was found by Uddin and
al. who showed an inverse correlation with the degree of hyperglycemia in type 2 diabetic subjects (r = -0.1867; p =

0.037) [9].

Indeed, chronic hyperglycemia in type 2 diabetes initially leads to a decrease in insulin secretion in response to glucose,
and subsequently induces activation of the cell death process by apoptosis in pancreatic beta cells [16]. There was a
statistically significant relationship between insulin and hypertriglyceridemia (p-value = 0.45) and between insulin and
hyperLDLaemia (p-value = 0.010). These results are close to those of Surapon, who found a significant correlation

between triglyceride levels and insulin resistance syndrome [17].

We also note a concordance with the results found by M W Stewart, with a statically significant correlation between

LDL cholesterol and insulin levels (P < 0.015) and total triglyceride concentrations (P < 0.01) [18]. All this information
indicates that the diabetic state is associated with an atherogenic lipid disorder. Dyslipidemia is the result of both a

deficit in insulin secretion and an insulin resistance characteristic of type 2 diabetes [14].

Fasting hypertriglyceridemia, which is particularly frequent in type 2 diabetics, is essentially due to an increase in large
VLDL, with high production and reduced catabolism. This reduction in catabolism, associated with the increase in

hepatic production, has been authenticated in vivo by kinetic studies [19].
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5.

Conclusion

Insulin resistance plays an important role in the pathophysiology of dyslipidemia in type 2 diabetes, which increases

cardiovascular risk. Identifying and controlling lipid abnormalities is an important objective in preventing

complications.
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